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(54) Postage metering apparatus 

(57) A postage meter provided with a credit register 
(17) is also provided with a debit register (31). When 
credit value in the credit register is Insufficient for a post- 
age charge to be applied to a mail item in a franking 
operation, the debit register is incremented by an 
amount equal to the excess of the postage charge 
amount over the credit value. Accordingly the postage 
meter is enabled to be operated even when there is 
insufficient credit. 
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Description 

This invention relates to postage metering appara- 
tus for metering of value for us in postage or other 
charges for handling of itenre such as mail items. 5 

Postage meters are known which operate in a so- 
called pre-payment mode. In the pre-payment mode of 
operation, a user the meter makes a payment to the 
postal authority and the postal authority then authorises 
the entry of a credit value into the meter which is then io 
available for use in carrying out postage metering oper- 
ations. During each postage metering operation, the 
credit value is checked to ensure that it is sufficient to 
meet the cost of a postage charge to be applied to a 
mail item and the credit value is incremented by the is 
amount of the postage charge applied. If the credit 
value is less than the postage charge to be applied, the 
meter is inhibited from completing the postage metering 
operation. When the credit value remaining in the meter 
is zero, or is less than any required postage charge, the 20 
meter is inhibited from effecting any further postage 
met ring until such time as an additional increment of 
credit is entered into the meter and added to the credit 
value in the meter. In another manner of operation of a 
postage meter in pre-payment mode described and 25 
claimed in our co-pending GB application 9609614.4 
the aedit value is incremented by each entry of new 
credit into the postage meter but is not decremented by 
the amount of the postage charge applied. In each post- 
age metering operation the accumulated credit value in 30 
the meter is compared with an accumulated total 
amount of postage charges applied to mail items by the 
meter. If the aedit value exceeds the total amount of 
postage charges by at least the amount of postage 
charge to be applied, the meter is permitted to complete 35 
the postage metering operation and the accumulated 
total amount of postage charges is incremented by the 
amount of the postage charge applied. Otherwise the 
meter is inhibited from completing the postage metering 
operation. Continued operation of the meter is permitted 4o 
when further credit value is entered into the meter and 
the accumulated credit value in the meter is incre- 
mented by the further credit value so as to exceed the 
accumulated total amount of postage applied. 

It is usual in postage meters operating in pre-pay- 45 
ment mode to provide a warning to the user of the meter 
when the value in the meter is such that only a small lim- 
ited amount of further postage metering is possible. 
However a user may overlook the warning and the 
met r will become inhibited. If a large batch of mail is so 
being processed the warning may occur during 
processing of the batch of mail and the credit value in 
the meter may be such that the meter is unable to com- 
plete the processing of the batch of mail. 

In order to enter further credit value into the meter it ss 
may be necessary to take the meter to a postal authority 
office and hence processing of mail may be disrupted 
by unexpected inhibition of the meter. As an alternative 



to taking the meter to a postal authority office the meter 
may be provided with a facility to permit further credit 
value to be entered into the meter by remote resetting of 
the credit value in the meter under the contr I of a 
remote resetting centre. The provision of rewol reset- 
ting of the credit value in the meter aids in avoiding or 
reducing the disruption provided communication can be 
established with the remote resetting centre. However, if 
there is a failure in communication with the resetting 
centre, processing of the mail would be inhibited or dis- 
rupted. 

According to one aspect of the invention a postage 
meter includes electronic accounting means: input 
mearts for input to the electronic accounting means of a 
required postage charge; non-volatile memory means 
for storing critical accounting data; said non-volatile 
menfx>ry means including a credit register for storing a 
value of credit; and said electronic accounting means 
being operative in a franking operation to determine if a 
value of aedit stored in said credit register is insufficient 
for the required postage charge and in response to 
determining that the value of credit is insufficient for the 
postage charge to store a value of det)it in said non-vol- 
atile 10 memory means in accordance with the value of 
aedit and the required postage charge. 

According to a second aspect of the invention a 
postage meter includes electronic accounting means; 
input means for input to the electronic accounting 
means of a required postage charge; non-volatile mem- 
ory means for storing critical accounting data; said non- 
volatile memory means including a aedit register and a 
debit register; said aedit register storing a value of 
aedit; and said electronic accounting means being 
operative in a franking operation to determine if the 
value of credit is insufficient for the required postage 
charge and to increment the debit register by a debit 
inaement in accordance with the value of aedit and the 
required postage charge. 

An en^tKxIiment of the invention will be described 
hereinafter by way of example with reference to the 
drawings in which:- 

Flgure 1 is a block circuit diagram of a postage 
meter. 

Rgure 2 illustrates accounting registers in non-vol- 
atile memory, 

Rgure 3 is a flow chart illustrating a franking opera- 
tion program routine, and 

Rgure 4 is a flow chart illustrating a program routine 
of the postage meter for resetting the credit in the 
postage meter. 

Referring to Rgure 1 of the drawings, the postage 
meter includes electronic accounting and control means 
comprising a micro-processor 10 operating under pro- 
gram routines stored in a read only memory (ROM) 1 1 . 
A keytx>ard 12 is provided for input of commands and 
data by a user and a display 13 is provided to enat>ie 



2 



3 



EP0 862 144 A2 



4 



display of information to the user. A random access 
memory (RAM) 14 is provided for use as a woridng 
store for storage of temporary data during operation of 
the postage meter. Non-volatile duplicated memories 
1 5. 1 6 are provided for the storage of critical data relat- 5 
ing to use of the postage meter and which is required to 
be retained even when the postage meter is not pow- 
ered. The microprocessor 10 carries out accounting 
functions in relation to use of the postage meter for 
franking mail items with postage charges applicable to 
handling of the mail items by the postal authority or 
another earner. Accounting data relating to use of the 
postage meter for printing franking impressions repre- 
senting postage charges for mail items arxj any other 
critical data to be retained is stored in the non-volatile 
memories 15. 16. The accounting data includes a credit 
value, an accumulated total amount (tote value) used by 
the meter in franking mail items, a count of the number 
of mail items franked by the meter and a count of the 
number of mail items franked with a postage charge in 
excess of a predetermined value. As shown In Figure 2 
the accounting data is stored in a set of registers in the 
non-volatile menriories. The credit value is stored in a 
register 1 7, the accumulated total amount is stored in an 
ascending tote register 18, the count of items is stored 
in an items register 19 and the count of items franked 
with a postage charge in excess of a predetermined 
value is stored in a large items register 20. As is well 
known in the postage meter art. each of the registers 
referred to hereinbefore for storing accounting data is 
replicated in order to enal)le integrity of the accounting 
data to be mairrtained even in the event of a fault or ter- 
mination of power to the meter during a franking opera- 
tion. Two replications of each of the registers are 
provided in each of the memory devices 15. 16. 

A motor controller 1 7 is controlled by the microproc- 
essor 10 to control operation of motors 22 driving feed- 
ing means {not shown) for feeding a mail item past a 
digital print head 23. The digital print head 23 is prefer- 
ably a thermal print head including selectively energisa- 
ble thermal printing elements 24. Sensors 25 are 
provided to sense and nrx)nrtor feeding of the mail item. 
The sensors provide signals to the microprocessor to 
enable the microprocessor to control feeding of the mail 
item and to control selective energisation of tiie tiiermal 
print elements 24 of the print head from a power supply 
26 at appropriate times as the mail item is fed past the 
print head to print a required postage indicium, and 
optionally a slogan, on the mail item. 

It is to be understood that although the postage 
meter is described hereinbefore as including a thermal 
printer for printing postage Indicia on mail itents. the 
postage meter may include other types of printing 
device such as, for example, a print drum witii selec- 
tively settabi print wheels or digital printing devices 
including impact dot matrix, ink jet and laser 

An input/output port 27 is provided to enable com- 
munication between tiie postage meter and external 



apparatus. The input^oulput port 27 may be utilised for 
communication between the postage meter and a 
postal authority centre 28 via a communication link 29 
such as a telephone network for the purpose of reset- 
ting tiie credit value in the meter. In addition the 
input^output port may be utilised for communication 
between the postage meter and other external devices, 
for example weighscales. for the input of postage or 
other data to the postage meter and for tiie output of 
data from the postage meter. 

It will be appreciated that, as is well known in the 
postage meter art, the postage meter must operate in a 
secure manner arxj be protected from attenrpts to use 
the meter fraudulentiy for exanple by utilising the post- 
age meter to print franking impressions on mail Items for 
which no corresponding postage charge l^s been 
accounted for by the accounting means. Accordingly 
those parts of the postage meter required to be secured 
against unauthorised tampering are housed in a secure 
housing 30. 

In one manner of so-called prepayment operation 
of the postage meter, the descending register 1 7 of the 
meter is set with a credrt value which is then availat)le 
for use in franking nwa\ items. Each time a franking oper- 
ation is to be performed, the micro-processor carries out 
a routine in which a determination Is made as to 
whether the credit value in tiie descending register is 
sufficient to cover the cost of the postage charge 
intended to be applied in respect of the mail item. If the 
aedit value in the descending register is sufficient the 
franking operation is continued. The credit value in the 
descending register is decremented by the amount of 
the postage charge, the contents of the other registers 
are updated to account for tiie postage charge and tiie 
postage indicium is printed on the mail item. However if 
the value of credit in the descending register is less than 
the postage charge intended to be applied to the mail 
item, the routine is terminated and the franking impres- 
sion is not printed. Generally, if the microprocessor 
determines that the value of aedit in the descending 
register is less than a predetermined value, the micro- 
processor terminates the current franking operation and 
locks the postage meter from further use in franking 
mail items until such time as the value of credit in the 
descending register has been reset to a higher value. 

In anotiier manner of operation in pre-payment 
rTKxJe, described In our pending GB patent application 
9609614.4, the credit value is stored in an ascending 
credit register and is not decremented in each franking 
operation. Instead of determining if the aedit value is 
sufficient to cover tiie cost of a postage charge to be 
applied, a determination is made as to whether the 
aedrt value exceeds the accumulated amount of post- 
age (tote value) by at least tiie amount of the postage 
charge to be applied. If credit value is great r than th 
sum of tiie tote value and the postage amount to b 
applied, the franking operation Is then continued but, if 
the credit value is less than tiie sum of the tote value 
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and the postage amount to be applied, the franking 
operation is terminated and the postage indicia is not 
printed. 

It will be appreciated that it could be extremely 
inconvenient for a user of the postage meter if the post- 5 
age meter is locked unexpectedly without warning. 
Accordingly it is customary for the microprocessor 10 to 
operate the display 13 to display a warning message, 
such as "Warning Low Credit LeveP, to a user when the 
anrrount of credit value in the credit register 17 is such io 
that only a limited relatively small value of further frank- 
ing will be permitted by the postage meter. Therefore 
the user is warned to take action to rest the credit regis- 
ter with additional aedit before the credit value in the 
register 1 7 of the meter is such that the meter locks from 75 
further use in franking mail items and thereby may avoid 
disruption of processing of mail. 

Resetting of the descending register with a new 
updated value of credit and reading of the registers may 
be effected by the user taking the postage meter to a 20 
postal authority resetting office or may be effected 
remotely by use of communication via the input/output 
port 27 and the telephone communication link 29 with a 
remote resetting centre at a postal authority centre 28. 

Despite the provision of a waming message to the 25 
user, the user inadvertently may ^il to react to the mes- 
sage or. when attempting to reset the credit register of 
the meter, the user may encounter difficulty in establish- 
ing communication with the remote resetting centre. For 
example there may t»e a breakdown in the telecommu- 30 
nications link to the resetting centre or there may be a 
^ult in the equipment at the resetting centre. As a con- 
sequence the user may be faced with a disruption in 
their ability to use the postage meter to process mail 
items due to the credit value in the meter being at an 35 
insufficient low level. 

To overcome the inconvenience resulting from lock 
out of the postage meter, the postage meter of the 
present invention is enat}led to operate in a debit mode 
of operation in the event of the credit in the aedit regis- 40 
ter being insufficient to enable franking operations to be 
ffected. When operating in the debit mode of opera- 
tion, in the event of the credit in the credit register being 
insufficient to enaksle a franking operation to be effected, 
a value of debit resulting from effecting the franking 45 
operation is entered into the non-volatile memories. The 
debit value may be written to a debit register 31 pro- 
vided in the non-volatile menrK>ries and. in the same 
manner as the other registers, the debit register 31 is 
replicated in the memory devices 15, 16. A debit limit so 
register 32 is also provided and is set with a value which 
is the maximum permitted value of debit. The value in 
the debit limit register may be set at the time of manu- 
facture of the postage meter to a standard value or may 
be settable by the postal authority to a variable value 55 
determined according to a determined aedit worthiness 
of the user of the postag meter. Where the debit limit 
value is a variat)le value, the value set in the debit regis- 



ter may be set or rest by a secure communication with 
the postal authority centre. The facility for debit may be 
initiated during manufacture of the postage meter or 
may be initiated at a later time, for example when the 
postage meter is installed at a user location and when 
the user desires to have the debit facility. It will be appre- 
ciated that initiation of the debit fodlity and setting or 
resetting the debit value can be effected only in a proce- 
dure authorised by the postal authority and can not be 
carried out by a user of the postage meter. Initiation of 
the debit facility or resetting of the detxt limit may be 
effected remotely by oonrvnunication with the postal 
authority centre. In such communication, tiie postal 
authority centre serKls an autiiorisation signal contain- 
ing a code unique to the postage meter to which the 
postage meter is able to respond and initiate the debit 
facility or rest the debit limit. 

Referring now to Figure 3 the operation of the post- 
age meter in a franking operation is illustrated by a flow 
chart. The franking operation program routine is initi- 
ated at "START (lx)x 40) and a postage cfiarge amount 
is input (box 41 ), A determination (box 42) is made as to 
whether the credit in the credit register 1 7 is sufficient in 
respect of the required postage charge arrraunt. tf the 
aedit is sufficient (YES exit 43), the accounting regis- 
ters 18, 19 and 20 are updated (box 44), tiie postage 
indicium is printed (box 45) and tiie franking operation 
ends (END box 46). It will be appreciated tiiat if the 
postage meter is operating in a manner in which credit 
register is decremented in each franking operation, the 
updating of accounting registers (txsx 44) also includes 
decrementing the credit register 17. If the credit is not 
sufficient (NO exit 47 of box 42) the program routine 
branches to a determination (box 48) of whether the 
sum of the det)it content of register 31 and tiie required 
postage charge arTK>unt is greater than the debit limit 
set in register 32. If tiie sum of the debit content of reg- 
ister 31 and the required postage charge amount is not 
greater than the debit limit set in register 32 (NO exit 49 
of box 48) tiie program routine proceeds to update the 
debit register (box 50), by incrementing the contents of 
the debit register to reflect expenditure in respect of the 
required postage charge, and tiien returns to the main 
routine of updating the accounting registers (box (44) 
and printing the postage indicium (box 45). However if 
the sum of tiie debit content of register 31 and tiie 
required postage charge amount is greater than the 
debit limit set in register 32 (YES exit 51 of box 48) com- 
pletion of tiie franking operation would result in exceed- 
ing the debit limit set in register 32 and ttierefore the 
franking routine ends (box 52). 

Referring now to figure 4 a credit resetting routine 
for the postage meter is illustrated by a flow chart, tiie 
resetting routine is started (box 60) and following suc- 
cessful communication (box 61) witii the remot reset- 
ting centre 28 the postage meter receives (box 62) an 
authorisation message from tiie renrx)te resetting centre 
whereby the postage meter is enabled to increment the 
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credit in the aedit register by an authorised credit addi- 
tion. A method of remotely resetting ttie credit register in 
a postage meter is disclosed in our US patent 5,077,792 
to which reference may be made and therefore it is con- 
sidered to be unnecessary to provide detailed descrip- 
tion of the method of renrxrte resetting herein. 

After receipt of the authorisation message for the 
credit value to be inaemented the program routine 
determines (box 63) whether the content of debit regis- 
ter 31 is zero. 

If the debit register content is zero (YES exit 64 of 
box 63) the program routine increments (box 65) the 
credit value in credit register 17 by an annount equal to 
the credit addition authorised by the authorisation mes- 
sage and the program routine then completes (box 66) 
the resetting routine and ends (box 67). The completion 
of the resetting routine may include further communica- 
tion with the remote resetting cerrtre in which updated 
current settings of the registers are transmitted to the 
resetting centre as is described in our US patent 
5,077.792. 

If the debit register 31 content in not zero (NO exit 
68 of box 63) the program routine branches and deter- 
mines (tx)x 69) if the authorised increment of credit is 
greater than tiie debit in register 31. If the authorised 
credit addition is greater than the debit in register 31 
(YES exit 70 of box 69) the autiiorised credit addition is 
decremented (box 71) by the value in the debit register 
31 and the debit register 31 is reset to zero (box 72). 
The credit register 17 is incremented (box 73) by an 
amount equal to the decremented value of the author- 
ised credit addition. The program routine then returns to 
the main routine to complete the remote resetting rou- 
tine (box 66) and ends (box 67). If tiie authorised credit 
addition is not greater than the debit in register 31 (NO 
exit 74 of box 69) tiie value in debit register is decre- 
mented by an amount equal to the authorised credit 
addition (box 75) and the program routine returns to the 
main routine at box 66 to complete the routine and end 
(box 67). It will be appreciated tiiat tiie resetting routine 
operates firstly to use the authorised credit addition to 
r duce tiie debit in register 31 to zero if the authorised 
credit addition is sufficient and then to increment the 
credit register by any balance of tiie authorised credit 
addition. 

The invention may be utilised in postage meters 
constructed as hereinbefore desaibed arri intended 
solely for the purpose of metering postage value used 
and printing postage indicia on mail items. However the 
invention is not restricted to postage meters. The inven- 
tion nr^y be utilised also in postage metering apparatus 
constructed to meter postage value and to be utilised in 
conjunction with a user computer, for example a per- 
sonal computer and printer, for input and display of 
information and wherein the printer is controlled by the 
user computer to print postag indicia on mail items, 
accordingly the term postage meter is to b understood 
as encompassing postage metering apparatus for use 



in conjunction with a user computer and the comt)ina- 
tion of postage metering apparatus witii a user conpu- 
ter and printer. The terms mail item and postage are to 
be understood as including not only items handled by 
5 postal autiiorrties and for which postage charges are 
made but also items, for example parcels arvi other 
packages, handled by other carriers and for which car- 
riage charges are made. 

10 Claims 

1. A postage meter including electronic accounting 
means (10); input means (12) for Input to tiie elec- 
tronic accounting means of a required postage 

75 charge; non-volatile memory means (15, 16) for 
storing critical accounting data; said non-volatile 
menrwry means including a credit register (17) for 
storing a value of credit; said electronic accounting 
means (10) being operative in a franking operation 

20 to determine if a value of credit stored in said credit 
register is insufficient for the required postage 
charge and characterised in tiiat in response to 
determining that the value of credit is insufficient for 
the postage charge the electronic accounting 

25 means (10) is operative to store a value of debit in 
said non-volatile memory means (15, 16) in accord- 
ance with the value of aedit and the required post- 
age charge. 

30 2. A postage meter including electronic accourrting 
means (10); input means (13) for input to the elec- 
tronic accounting means of a required postage 
charge; non-volatile menrwry means (15, 16) for 
storing critical accounting data; said non-volatile 
35 menfK>ry means (15, 16) including a credit register 
(17) storing a value of credit; and said electronic 
accounting means being operative in a franking 
operation to determine rf the value of credit is insuf- 
ficient for tiie required postage charge character- 
ed ised by tiie provision of a debit register (31) and in 
tiiat said electronic accounting means (10) is oper- 
ative in response to a determination that tiie value 
of credit is insufficient for the required postage 
charge to increment the debit register (31) by a 
45 debit inaement in accordance with tiie value of 
aedit and tiie required postage charge. 

3. A postage meter as claimed in claim 2 wherein the 
electronic accounting means (10) is operative in a 
50 franking operation to inaement tiie det>it register 
(31) by a debit increment equal to an anrK}unt by 
which the required postage value exceeds the 
aedit value. 

55 4. A postag meter as claimed in daims 1. 2 or 3 
including a stored value of debit limit (32) and 
wherein tiie electronic accounting means (10) is 
operative in a franking operation to inhibit tiie frank- 
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ing operation if the sum of the required postage 
value and the debit value exceeds the stored value 
of debit linnil 

A postage meter as claimed in claim 4 wherein the 5 
stored value of debit limit is a fixed value. 

A postage meter as claimed in claim 4 wherein the 
stored value of debit limit is a variable value. 

10 

A postage meter as claimed in claim 6 wherein the 
stored value of debit limit (32) can be reset in a 
secure communication procedure with a postal 
authority centre (28). 

15 

A postage meter as claimed in claim 2 or 3 wherein, 
in a reaedit operation in which the electronic 
accounting means (10) is enabled to enter an incre- 
ment of credit value into the postage meter, the 
electronic accounting means firstly decrements the 20 
debit value in the debit register (31) and secondly 
when the debit value in the debit register is decre- 
mented to zero increments the credit value in the 
credit register (17) by an amount equal to any 
excess of the increment of credit value over the 25 
debit value. 
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